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INTRODUCTION

This report presents analytical data for nonmagnetic
heavy-mineral-concentrate samples from 350 sites in the east half of the 
Lewiston, Maine 1° x 2° quadrangle. Most of the sampled sites are in Maine, 
but a few are in New Hampshire. The vast majority of the samples were 
collected in 1979, the remainder were collected in 1980.

The sampling was done in cooperation with the Maine Geological Survey as 
part of the Conterminous United States Mineral Appraisal Program (CUSMAP) 
being carried out by the U.S. Geological Survey. The geochemical sampling 
reported here is only one facet of a multidisci pi inary mineral-resource 
evaluation of the Sherbrooke and Lewiston 1° x 2° quadrangles (fig. 1). 
Analytical results for 569 heavy-mineral concentrates collected from portions 
of the Lewiston quadrangle in north-central New Hampshire are listed by 
Domenico and others (1982). Geochemical data from the west half of the 
Lewiston quadrangle and from the southern portions of the Sherbrooke 
quadrangle are currently being prepared for publication.

The data in this report are from nonmagnetic heavy-mineral-concentrate 
samples that were collected as part of a more extensive program of 
stream-sediment sampling (Nowlan and others, 1983). Heavy-mineral 
concentrates and stream-sediment samples were collected concurrently at 350 of 
the 2,244 sites reported by Nowlan and others (1983) in order to test the 
utility of heavy-mineral concentrates for reconnaissance geochemical work in 
the Lewiston quadrangle.

Samples were collected by Frank Howd, Eric Carlson, Innes Carlson, 
Glen Daukas, Bill Foster, Tom Howd, Jeff Josephson, Blake Salmon, Mike Scully, 
Andy Sprecher, and Susan Zieminski, all of the Maine Geological Survey. 
Analyses were by J. A. Domenico and Betty Adrian of the U.S. Geological 
Survey.

SAMPLE COLLECTION AND PREPARATION

Samples were generally collected from first- and second-order streams. 
Plate 1 is a plot of sampVing locations. Each sample consisted of 
approximately 20 Ibs (9 kg) of active sediment which was a composite of 
sediment collected from stream sites favorable for the concentration of heavy 
minerals. At the sampling site, the sediments were panned to remove most of 
the quartz, feldspar, clay, and organic material. The panned samples were 
then air dried and sieved to minus 25 mesh (0.71-mm). Each sample was then 
separated at a specific gravity of 2.86 with bromoform into a light fraction 
and a heavy fraction. The light fraction was discarded. Magnetite was then 
removed with a hand magnet. Ferromagnesian silicates and other slightly 
magnetic minerals, were removed by separation with a Frantz Isodynamic 
Separator set at 0.6 amperes with a 15° side and forward slope. The resultant 
nonmagnetic sample concentrate usually consists of light-colored rock- 
accessory minerals, such as zircon, and primary and secondary ore minerals 
(see Rosenblurn, 1958).

The samples were randomized prior to preparation to minimize analytical 
bias due to sequential handling.



76° 72P TOP 66°

CANADA -v/'
* >

[QUEBEC /

SHERBROOKE / MAINE | 

"-"N

jgolUHrcEP ,STATES (ATLANTIC OCEAN

Figure 1. Index map, Lewiston and Sherbrooke 1° x 2° quadrangles,



ANALYTICAL METHODS

The heavy-mineral-concentrate samples were analyzed for 31 elements using 
a semiquantitative, direct-current arc emission spectrographic method (Grimes 
and Marranzino, 1968). Spectrographic results are obtained by visual 
comparison of spectra derived from the sample against spectra obtained from 
standards made from pure oxides and carbonates. Standard concentrations are 
geometrically spaced over any given order of magnitude of concentration as 
follows: 100, 50, 20, 10, and so forth. Samples whose concentrations are 
estimated to fall between those values are assigned values of 70, 30, 15, 7, 
and so forth. The precision of the analytical method is approximately plus or 
minus one reporting unit at the 83 percent confidence level and plus or minus 
two reporting units at the 96 percent confidence level (Motooka and Grimes, 
1976).

EXPLANATION OF TABLES

Table 1 lists the limits of determination for the emission spectrographic 
procedure used. Table 2 lists the spectrographic analytical data. Deleted 
from table 2 are the elements arsenic, gold, cadmium, and antimony. Cadmium 
was not detected in any sample. Arsenic, gold, and antimony were rarely 
detected; where their presence was determined the respective concentrations 
are noted in footnotes. The data in table 2 are arranged so that column 1 
contains the assigned field number; the numeric portion denotes the site on 
plate 1 where the sample was collected. The data are subdivided into 
15-minute quadrangles to aid in finding the sites on plate 1. Areas presently 
covered by 7.5-minute quadrangles are systematically lumped in 15-minute 
areas. The order of listing the areas in table 2 is left to right, top to 
bottom on plate 1.
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Table 1.--Limits of determination for 31-element emission spectrographic
procedure 1

[Values in ppm unless noted otherwise]

Element

Ca, percent
Fe, percent
Mg, percent
Ti , percent
Ag
As
Au
B
Ba
Be
Bi
Cd
Co
Cr
Cu
La

Lower 
limit

0.1
0.1
0.05
0.005

1
500

20
20
50

2
20
50
10
20
10
50

Upper 
limit

50
50
20

2
10,000
20,000

1,000
5,000

10,000
2,000
2,000
1,000
5,000

10,000
50,000
2,000

Element

Mn
Mo
Nb
Ni
Pb
Sb
Sc
Sn
Sr
Th
V
W
Y
Zn
Zr

Lower 
limit

20
10
50
10
20

200
10
20

200
200

20
100

20
500

20

Upper 
1 imit

10,000
5,000
2,000

10,000
50,000
20,000

200
2,000

10,000
5,000

20,000
20,000

5,000
20,000

2,000

limits of determination are double those listed in Grimes and Marranzino 
(1968), because the spectrographic procedure was altered to accommodate for 
spectrographic interferences which commonly occur in samples of heavy 
minerals.
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